Involvement of cholinergic neurons in the regulation of the ghrelin secretory response to feeding in sheep.
We previously demonstrated that a transient surge in plasma levels of ghrelin occurs just prior to a scheduled meal and that this surge is modified by the feeding regimen. This suggests that the ghrelin secretion is regulated by the autonomic nervous system, especially the cholinergic projections to the stomach. To test this hypothesis, we investigated changes in plasma ghrelin levels at feeding time in rams by administering cholinergic blockers (atropine and hexamethonium) and a cholinergic accelerator (metoclopramide). The average food intake in each group infused with atropine, hexamethonium, metoclopramide, and saline was 150+/-28, 137+/-46, 153+/-50, and 1075+/-25g, respectively. Plasma ghrelin concentrations increased (P<0.05) after i.v. infusion of hexamethonium and gradually decreased (P<0.05) after i.v. infusion of metoclopramide. Plasma ghrelin levels in hexamethonium-treated animals were greater (P<0.05) than those of atropine-treated animals. Plasma ghrelin levels were significantly (P<0.05) higher in sheep given i.v. infusions of atropine or hexamethonium than the levels in normal- or pair-fed sheep infused with saline. Plasma ghrelin levels were similar in metoclopramide-treated, pair-fed, and control animals. These results support the possibility that ghrelin secretion is regulated by cholinergic neurons of the vagus and that cholinergic activity suppresses ghrelin secretion in sheep.